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The research of finding the direction of closely spaced array antenna (d  ) is an
important branch of passive location in array signal processing. Generally speaking, closely
spaced array antenna has the features as: strong coupling between elements, low element
gain, small difference in element phase, and the low accuracy of direction finding. Studying
the effects of coupling and how to improve the coupling has become an important field in
the research of direction finding of closely spaced array antenna.
This paper discussed the effects of coupling on closely spaced dipole array antenna.
Results show that, the introduction of coupling can improve the directivity of the elemen-
t and the phase-difference changes between the elements as well which is the key factor
that affects the direction-finding precision of the antenna array. We created and calculat-
ed two-element dipole linear array with the spacing of 0:02 and 0:1 respectively and
the four-element circular dipole array with a diameter of 0:1 by finite element algorithm.
We compared the RMSE which is calculated by MUSIC algorithm and Cramer-Rao Bound
(CRB). Results show that the direction-finding accuracy can be improved at least 50% in the
case of considering coupling. We can conclude that the stronger the coupling introduced,
the higher precision we get.
Based on the effects of coupling on closely spaced array antenna, we proposed two
approaches that can improve the coupling between the closely spaced dipoles, one is meta-
material loading, the other one is interconnection or cross-interconnection of dipole. The
method of high magnetic medium loading will enhance the directivity and improve the phase
difference between the elements of closely spaced array to some extent. Thereby, we can get
a higher direction-finding precision. The second method enhances the ”communication” be-
tween the two dipoles and is usually an effective way to enhance coupling. This method can
weaken the gain degradation in the far field caused by the mirror reflection. Interconnection
or cross-interconnection between two dipoles makes the elements in the array connected to
a network. As the multi-channel signals is superimposed on each port, and the ”communi-
cation” between the antennas is enhanced, so there would be remarkable changes of phase
difference, i.e. improvement in direction-finding accuracy. In the case of considering cou-
pling, the direction-finding accuracy of the array antenna with connection will make a 40%
improving at most compared to the one without connection.
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